Abstract: In the mid 2000s Ireland experienced a large inflow of immigrants, partly in response to strong economic growth but also in response to its decision to allow full access to its labour market when EU expansion occurred in May 2004. Between 2004, the proportion of non-nationals living in Ireland almost doubled, increasing from 7.7 to 13.1 percent. Between 2008 and 2009, Ireland experienced one of the most acute downturns in economic activity in the industrialised world, with a cumulative fall in Gross National Product of close to 14 percent. In this paper, we assess how this downturn has impacted upon the employment outcomes of nonnationals relative to natives. We find huge job losses among immigrants, with an annual rate of job loss of close to 20 percent in 2009, compared to 7 percent for natives. A higher rate of job loss for immigrants is found to remain when we control for factors such as age and education. We also show how an outflow of nonnationals is occurring. The findings have many implications. In particular, the results point to economic vulnerability for immigrants. However, they also point to a potential macroeconomic benefit to Ireland in terms of a flexible labour supply adjustment.
the number of non-nationals (aged 15 and over) grew by 85 percent. This meant that the proportion of the population aged 15 and over that was non-national increased from 7.7 percent to 13.1 percent over the same three-year period.
The purpose of this paper is to assess how the economic downturn has impacted upon Ireland's immigrants, with a particular focus on changes in the employment rates of non-nationals over the recession. We do this in two broad ways. First, we use published data from Ireland's Central Statistics Office (CSO) to examine changes in the proportions of non-nationals who are employed, unemployed and inactive, relative to Irish nationals. Second, we use microdata, again from the CSO, to assess how the employment of non-nationals has changed over the recession, using multivariate analysis where we control for other factors which would be associated with employment vulnerability such as age and education.
There are two broad motivations behind our analysis. From a microeconomic perspective, we are interested in assessing the degree to which the recession may have further disadvantaged immigrants in the labour market. This is a theme which was discussed in OECD (2009a) and which led to the policy prescription that integration policy should possibly be strengthened in the recession as opposed to weakened. From a macroeconomic perspective, we are interested in exploring whether migration is acting as a shock absorber for the Irish economy, whereby the burden of adjustment to the downturn is being borne in part by a labour force that flowed in during the boom and which may now be exiting during the recession. To use Borjas' (2001) phrase, has immigration greased the wheels of Ireland's labour market?
The paper is structured as follows. In the remainder of this introduction, we provide a
brief review of what we had learned about the labour market outcomes for immigrants in Ireland prior to the recession as this provides a context for changes during the recession. In Section 2, we look at the information on immigrants' labour market experiences over the recession that can be distilled from the published data. In Section 3, we move onto the econometric analysis of these experiences. Finally in Section 4
we discuss the implications of our findings.
A number of papers on the labour market outcomes of immigrants in Ireland tended to show that they did less well relative to natives and that the apparent labour market disadvantages were particularly acute for immigrants from the EU's New Member States (NMS). Taking account of differences in socio-economic characteristics between immigrants and natives, Barrett and McCarthy (2007) showed that immigrants earned 18 percent less than comparable natives. However, the wage disadvantage was 45 percent for immigrants from the NMS. Barrett and Duffy (2008) found that immigrants were less likely to be in higher level occupations, again taking account of differences between non-nationals and nationals. For immigrants from the NMS, there was a 20 percent gap in the probability of being in higher level occupations relative to comparable natives. Barrett and Duffy (2008) also showed that this occupational disadvantage did not appear to be lower for immigrants who had been in Ireland for longer. Hence, they failed to find evidence of integration over time. Barrett et al. (2009) showed that immigrants were less likely to receive employer-provided training relative to natives.
These papers, and others, suggested that immigrants were in less favourable labour market situations in the period before the recession. As a result, it might have been expected that they would be particularly vulnerable to employment loss as a result of the economic downturn. In what follows, we will explore if this turned out to be the case. In Figure 2 , we look at the population figures from a different angle and consider annual percentage changes in the population of both non-nationals and nationals. As can be seen, the non-national population had been growing at a remarkable rate (on an In Figure 3 , we look at the trend in employment growth for nationals and nonnationals and striking differences are immediately apparent. In 2005 and 2006, the annual rate of growth in employment for non-nationals was 30 percent or higher.
Although the pace of growth slowed in 2007, it was still running at 20 percent or above. The rate of growth for non-nationals continued to decline through 2008 but one interesting point to note is that the annual rate of change in the numbers employed became negative for nationals before this occurred for non-nationals. In Q2 2008, the number of nationals employed fell by 1.1 percent relative to the same period one year earlier. The corresponding figure for non-nationals was still positive at this point.
However, from Q3 2008 the annual rate of decline in the numbers of non-nationals employed exceeded that of nationals: in Q3 2009, the rate had reached close on 20 percent for non-nationals, compared with a 7 percent fall for nationals. Just as the national/non-national comparison showed stark differences in the earlier period, the comparison is almost as stark in the period of the recession. The employment falls among non-nationals which we see in Figure 3 were large and so we would expect them to be reflected in the unemployment rate of immigrants. In Figure 4 , we track the unemployment rates of Irish nationals and non-national from 2004 to 2009. We also look at immigrants from the EU's accession states as a separate category, although they are included in the non-national category too. As shown in Figure 4 , the relative rates of unemployment between immigrants and natives began to diverge with the onset of recession at the start of 2008. We will use Figure 5 to illustrate this point where we look at the gap between unemployment rates.
Here we look at all immigrants and the point on converging unemployment rates We look next at another dimension of labour market outcomes, inactivity. We repeat the approach used in The first point to be taken from Figure 6 is the very high rate of participation among accession state immigrants in particular. At its peak, in Q1 2007, the participation rate of accession state immigrants was almost 90 percent. The rate has declined since then but this could be due to a range of factors including reduced employment opportunities or non-working spouses joining working spouses. Participation rates declined for both immigrants and natives in the middle of 2008. In order to get a clearer sense of whether there was a different rate of decline, we look in Figure 7 at the gaps between the native participation rate and those of all immigrants and accession state immigrants. The discussion in the preceding paragraph could generate the impression that we are looking at the same people over time and assessing how those who lost their jobs reacted. As noted earlier in the paper, the data used here are not from a panel and so we need to be careful in making interpretations. However, these data are certainly consistent with a tendency for employment losses to have resulted in outflows. As a final element in this part of our analysis, we will use Figure 9 to provide some insight into the following question: was the high rate of employment loss among immigrants the result of them being heavily concentrated in contracting sectors or did they have higher rates of employment loss across all sectors? In Figure 9 , we show the percentage fall in employment for immigrants and natives across sectors over the twoyear period [2008] [2009] . The general picture that emerges is that the rate of job loss in most sectors is higher for immigrants than for natives. This suggests that the large employment losses for immigrants were not solely the result of being in vulnerable sectors. 
Section 3:
Immigrant Employment Outcomes over the Recession:
Multivariate Analysis using Microdata
The analysis in Section 2 has used published data to assess how the recession has impacted upon immigrants in Ireland. A major limitation of this analysis is that it does not take account of other socioeconomic factors which would tend to make an individual more or less likely to experience a job loss during a recession. For example, younger workers tend to be in more precarious employment situations i.e. concentrated in temporary jobs and cyclically-sensitive industries (OECD, 2009b) . To the extent that immigrants are also younger than the native population, on average, the large employment losses discussed above could have been the result of age as opposed to immigrant status per se. In this section, we aim to get a closer look at the employment experiences of immigrants during the recession by using multivariate analysis in which we control for these other socio-economic characteristics.
As with the analysis in Section 2, the data used here came from the Quarterly National Household Survey (QNHS). Information for the QNHS is collected continuously throughout the year, with 3,000 households surveyed each week to give a total sample of 39,000 households in each quarter. Households participate in the survey for five consecutive quarters.
The QNHS offers one of the few large-scale surveys of immigrants in Ireland.
However, it is also known that the survey undercounts the number of immigrants.
This undercount may cause concern about non-representativeness in using QNHS data to analyse immigration issues. Furthermore, as the survey is only administered in English, there might be an additional concern that low-skilled immigrants are disproportionally omitted from the QNHS. However, research by Barrett and Kelly (2008) shows that the QNHS provides a reliable profile of Ireland's immigrants. As well as including information on a person's economic status (employed, unemployed or economically inactive), the QNHS also contains information on a range of demographic factors (e.g. gender, age, nationality, country of birth, marital status, year of residence in Ireland, educational attainment, geographic location, etc.), job characteristics (e.g. occupation, industry, job-type, trade union membership, 6 Self-employed individuals are excluded from the analysis, and working age is defined as being aged between 20 and 64. 7 Specifically, individuals for which country of birth, nationality and/or year of taking up residence in Ireland information was missing were excluded. 8 We also eliminated individuals from the analysis whose country of birth did not match their nationality e.g. person with an Irish nationality that was not born in Ireland. Furthermore, American citizens were omitted due to small numbers.
working patterns, etc.) and unemployment information (e.g. month last worked, job search methods, etc.).
In terms of methodology, we estimated binary probit regression models where the and iv) Other Countries. Descriptive information on the variables included in our models is presented in Table A1 in the Appendix.
We initially estimated four sets of specifications to assess the impact of the recession on immigrants' employment propensities compared to natives. In the first set, we used a dichotomous immigrant dummy variable equalling 1 if non-Irish and zero if native.
In the second set of models, immigrants were divided into the four nationality groupings outlined above. In order to identify if recently arrived immigrants are more likely to experience negative employment prospects during the recession, we included a 'recently arrived' and an 'earlier arrived' immigrant dummy variable in our third set of specifications. The year of arrival information that is contained in the QNHS was used to create these two dummy variables, with recently arrived defined as immigrants that have been in the country for a maximum of two years. In our fourth set of models, we broke out the four nationality groups into recently arrived and earlier arrived immigrants. 9 The QNHS contains two economic status variables: the first is based on the International Labour Office (ILO) classification and the second captures an individual's own perception of their economic status (principal economic status variable).The ILO variable was used to create the dependent variable that is used in this paper. 10 We also include a student control in our models. This is because there are a small number of individuals in our dataset that view their main economic status as being a student (identified by the principal economic status variable) but are employed according to the ILO definition. 11 EU-15 less Ireland and the UK.
Impact of the Recession on Immigrants:
The results from the four sets of specifications are presented in Tables 1 to 4 The coefficient estimate on our immigrant dummy variable in Model 1 ( Table 1 ) tells us that, controlling for factors such as age, education, gender, etc., immigrants are less likely to be employed compared to natives. The marginal effect, which gives us a sense of the size of this result, tells us that immigrants are almost 2 per cent less likely to be employed compared to natives. In relation to the impact of the recession on immigrants' employment prospects, the coefficient estimate on the immigrant*Year2009 interaction term (Model 2), being negative and statistically significant, tells us that the recession has been more damaging to the employment probabilities of immigrants relative to natives. Note: Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%
In Table 2 , we show the results from our second set of models in which immigrants are divided into four nationality groupings: UK, EU-13, EU-New Member States (EU-NMS) and Other Countries. The results from Model 1 indicate that immigrants from the EU-NMS are the only immigrant group that are more likely to be employed compared to natives (7.7 per cent), whereas those from the UK and Other Countries are significantly less likely to be employed (12.4 and 8.7 per cent respectively).
Interestingly, when we investigated the impact that the recession has had on immigrants from different locations (Model 2), we found that the employment prospects of immigrants from the EU-NMS are the only group that has been negatively affected by the downturn. Note: Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%
In the fourth set of specifications (Table 4) , we examined whether or not recently arrived immigrants from certain locations are more exposed to the downturn compared to their earlier arrived counterparts. The first point to note from Table 4 relates to Model 1. The results from this model indicate that both recently arrived and earlier arrived immigrants from EU-NMS are more likely to be employed compared to natives. The positive effect for the most recent arrivals from EU-NMS is largest, and this coefficient is statistically different to the coefficient for the earlier arrived EU-NMS immigrants. Apart from earlier arrived immigrants from the EU-13, all other immigrant groupings are less likely to be employed compared to natives, with the marginal effects indicating that the impact is bigger for more recently arrived immigrants. However, the difference between the Other Countries recently arrived and earlier arrived immigrant coefficients are not statistically significant. * significant at 10%; ** significant at 5%; *** significant at 1%
Moving on to the impact of the recession, we saw earlier (Table 2, Model 2) that the employment prospects of EU-NMS immigrants were the only nationally grouping that were negatively affected by the downturn. The results in Table 4 (Model 2) suggest that it is the employment outlook of earlier arrived EU-NMS immigrants that has been more negatively affected by the recession. However, the difference between the EU-NMS recently arrived and earlier arrived immigrant coefficients is only statistically significant at 10 per cent; thus, this is relatively weak evidence that earlier arrived immigrants from EU-NMS are facing a tougher labour market compared to their more recently arrived counterparts.
Gender Analysis
The rapid rise in unemployment that has taken place over the downturn in Ireland has not been uniformly distributed across genders. Specifically, male unemployment has increased more than female, rising from 5.4 percent at the end of 2007 to 16.5 percent by the final quarter of 2009 whereas female unemployment increased from 4.1 to 8.9
percent over the same time period (Figure 10 ). This unemployment rate discrepancy is predominately due to the higher concentration of male employment in the construction sector, the industrial sector that has been worst effected by the recession. Given this, we investigated if the recession had a differential effect on male and female immigrants' employment prospects by estimating separate gender models and then tested for differences in the variables of interest. The results from this analysis are presented in Tables 5 and 6 . For simplicity, we report only the immigrant/nationality and year interaction effects (coefficient and marginal effects).
The results for the other covariates included in the models behaved according to expectations and are presented in Tables A6 and A7 in the Appendix.
Focussing on the immigrant status model (Table 5 , Model 1), the first result to note is that there is no difference between male immigrant and native employment probabilities (Column 1). Female immigrants, on the other hand, are less likely to be employed compared to their Irish counterparts (Column 2). The result on the immigrant dummy variable in Column 3, which formally tests for statistical differences between the male and female coefficients, tells us that female immigrants are also less likely to be employed compared to male immigrants (-5.5 per cent).
Turning to the impact of the recession, (Model 2), we can see from the individual gender models that the effect has been negative for both male and female immigrants.
However, the insignificant difference between the coefficients in Column 3 tells us that the economic downturn has not had a differential gender effect. Note: Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%
In relation to the nationality results (Table 6 , Specification 1), both UK and Other
Country male and female immigrants emerge as being less likely to be employed compared to their Irish counterparts, whereas those from NMS countries have higher employment probabilities. NMS females, however, are less likely to be employed compared to their male compatriots (Column 3), as are females from Other Countries.
EU-13 females are less likely to be employed compared to Irish females as well, and also their fellow male citizens. Note: Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%
Regarding the impact of the economic downturn on immigrants' employment prospects (Model 2), this has only been negative and significant for male and female immigrants from NMS countries. However, the effect has been more severe on NMS males compared to their female counterparts. Another interesting result to emerge from this analysis is that EU13 and UK males are more likely to be employed during the economic downturn than Irish males, and they are also more likely to be employed compared to their fellow female citizens 14 .
Section 4: Conclusion
The analysis presented in this paper shows that Ireland's recession has impacted heavily on its immigrants in terms of reduced employment and increased unemployment. This finding is in contrast to the situation in the UK and Germany, where the impact of the downturn on immigrants does not appear to have differed so significantly from the impact on natives (Sumption, 2010 and Kim, 2010) . Significant outflows also appear to be happening, based on the information provided in the Quarterly National Household Survey 15 . As shown in Figure 2 , in the year ending Q4
2009, the population of non-nationals fell by 8.9 percent, or 41,500. This rate of net outflow is as high as at any time during the current crisis so there is no sign as yet of a levelling off in the outflow. In spite of this, it should also be noted that there was still well over 400,000 non-nationals living in Ireland (aged 15 and over) towards the end of 2009 and this represented 12 percent of the population. Even if outflows persist at their current rate for another year or two, Ireland will retain a significant non-national population and so issues of integration will remain.
Our econometric analysis has shown that the employment probabilities of immigrants from the accession states were particularly badly hit between Q1 2008 and Q1 2009, particularly NMS males compared to both Irish males and their fellow female citizens.
In this context, it is interesting to note that the rate of outflow for accession state immigrants was also higher than for other immigrant groups between these two dates.
Over this period, the population of all non-nationals fell by 4.3 percent but the fall for immigrants from the accession states was 9.2 percent. In a more recent period, the rate of net outflow has become more similar across groups -the average in the year ended 14 We estimated separate gender models with recently arrived and earlier arrived immigrant dummy variables included, and another specification that had recently arrived and earlier arrived nationality dummy variables, to assess if the recession had a differential gender effect for such immigrant groups. Apart from recently arrived NMS females, who emerged to be more likely to be employed during the recession than their male counterparts, and earlier arrived EU13 females, who were less likely to be employed during the downturn than their fellow male citizens, all other immigrant/nationality results from these two analyses were insignificant (results available from the authors on request). 15 The Central Statistics Office produces a release annually on Population and Migration Estimates. The most recent version was published in September 2009 and relates to the year ending April 2009. Under normal circumstances, this time lag is not a problem but in the current context, the existing information from that source is dated Q4 2009 was a net outflow of 8.9 percent, with the figure for accession state immigrants being 9.2 percent.
Ireland's experience of immigration during its boom provided a new context in which to study immigration. Similarly, its recession has provided insights into the situation of migrants during a rapid downturn. The lessons appear to be that the labour market disadvantage which immigrants experienced in the boom, in terms of lower wages and occupational downgrading, manifested itself in rapid job losses in the recession. Figure 8 is consistent with a story in which much of the reaction to job losses by immigrants has been to out-migrate but we need to be careful on this due to the point made earlier about the fact that cross sectional data is being used and not a panel. If it is the case that the employment loss has resulted in outflows, Ireland can be said to have enjoyed a benefit to its economy from immigration. An inflow allowed labour demand to be met in a boom and then for that labour to be released in the downturn.
In this way, Ireland's openness to immigration has been rewarded. Note: Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1% Note: Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1% Note: Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1% 
